Introduction {#sec1-1}
============

*Shirisha* \[*Albizzia lebbeck* Benth\] is a drug with multi-dimensional activities mentioned in *Ayurvedic* classics for different disease conditions like *Swasa, Visha* etc.\[[@ref1][@ref2]\] Studies conducted in recent past reveals anti-asthmatic,\[[@ref3]\] anti-tussive,\[[@ref4]\] anti allergic,\[[@ref5]\] mast cell stabilizing\[[@ref6]\] and immuno modulatory activities\[[@ref7]\] of the drug. *Ayurvedic* classics holds a number of formulations where *Shirisha* is one of the active components. *Shirisharista*\[[@ref8]\] is one amongst them. Though *Arista* form of the drug is effective, it has certain disadvantages such as:

Prolonged duration of pharmaceutical procedure,To be prepared only in specific seasons,Temperature regulation is needed during the manufacturing,Liquid dosage forms are difficult to transport,Some part of the community may not accept alcoholic preparations to consume.

Considering these disadvantages, it has been planned to convert the formulation composition of *Shirisharista* into *Shirishavaleha*. Further, the part of *Shirisha* advocated to use in *sandhana* (fermentation process) is *Sara*.\[[@ref9]\] Collecting *Sara* is difficult and it involves destruction of a plant, while *Twak* can be easily collected. Looking in to this, it has been planned to prepare *shirishavaleha* by using *Twak* and *Sara* of *Shirisha*.

Aims and objectives {#sec2-1}
-------------------

To formulate *Shirishavaleha* with *Twak* and *Sara* of *Shirisha* and evaluate their physico chemical characteristics.

Materials and Methods {#sec1-2}
=====================

Test drugs {#sec2-2}
----------

*Shirishavaleha* is a pure herbal formulation holding 11 ingredients \[[Table 1](#T1){ref-type="table"}\] in its composition. *Shirisha* was collected from botanical garden of Gujarat *Ayurved* University after proper authentication. *Prakshepa dravyas* were obtained from the Pharmacy, Gujarat *Ayurved* University except *Haridra, Nilini* and *Nagakesara. Nilini* was collected from surrounding areas of Jamnagar, *Haridra* was purchased from local markets of Jamnagar and *Nagakesara* was procured from markets of *Udupi, Karnataka*. All the components were separated from physical impurities like small stones, sand particles etc. *Guda* of satisfactory quality was purchased from local market of Jamnagar. The herbal material was authenticated by the Pharmacognosy laboratory of IPGT and RA, Gujarat *Ayurved* University, Jamnagar, followed by size reduction in a mixer and sieving through \#72.

###### 

Formulation composition of *Shirishavaleha*
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Equipment specification {#sec2-3}
-----------------------

![](Ayu-32-560-g002.jpg)

Pharmaceutical procedure {#sec2-4}
------------------------

It involves manufacturing of *Kwatha* and *Avaleha*.

Process validation of *Kwatha* preparation {#sec2-5}
------------------------------------------

*Kwatha* of *Twak* and *Sara* were prepared individually. In both the cases, 1250 g of *Shirisha yavakuta* was transferred into a stainless steel container of 15 l capacity. 12.5 l of potable water was added\[[@ref10]\] and allowed to soak overnight. Next day morning, the contents were subjected to heat and the contents were stirred continuously throughout the process till the volume reduced to 1/4^th^ i.e. 3.12 l. Throughout the procedure of *kwathana* (boiling), the temperature was maintained in between 85-95°C and approximately it took 6.40 h to complete the process of *kwatha*. Total 10 batches of *kwatha*, 5 each with *Twak* and *Sara* were prepared; the average details of which are placed at [Table 2](#T2){ref-type="table"}.

###### 

Average practical details of *Shirisha (Twak)/(Sara) Kwatha*
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Process validation of *Avaleha* preparation {#sec2-6}
-------------------------------------------

*Shirisha Kwatha* (3.12 *l*) was shifted into a stainless steel vessel and was added with 5 kg of *Guda*. The contents were subjected to mild heat over LPG stove till complete of *Guda*. The mixture was filtered through a clean cotton cloth to separate undissolvable material, if any, in *Guda*. The filtrate was collected into another sterile vessel and subjected to heat till *Avaleha Siddha Lakshanas* appear. After observing the classical characters of *Avaleha* heating was stopped and *praksepa dravyas* in the specified quantities were added. The temperature was maintained in between 95-110°C during the procedure of *Avaleha paka* and average it took 6.45 h to complete the process in both cases. Total 10 batches of *Avaleha*, 5 each with *Twak* and *Sara* were prepared; the average details of which are shown in Tables [3](#T3){ref-type="table"} and [4](#T4){ref-type="table"}. *Shirishavaleha* prepared with Twak has been labeled as *Shirishavaleha* - A and the later one as *Shirishavaleha* - B.

###### 

Details of *Shirishavaleha* -- A
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###### 

Details of *Shirishavaleha* -- B
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Analytical study {#sec2-7}
----------------

Both the samples of *Shirishavaleha* were subjected to organoleptic \[[Table 5](#T5){ref-type="table"}\] and physico chemical studies in order to develop analytical profile. The following parameters were carried out in this phase:

###### 

Comparative organoleptic characters of *Shirishavleha*
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Organoleptic characteristics: Colour, odour, touch and taste.Physico-chemical analysis: Loss on drying at 110°,\[[@ref11]\] pH value,\[[@ref12]\] water soluble extractive,\[[@ref13]\] methanol soluble extractive,\[[@ref14]\] determination of sugar contents,\[[@ref15]\]Qualitative test for various functional groups\[[@ref16][@ref17]\]HPTLC profile:\[[@ref18]\] Toluene: Ethyl acetate (8: 1.5 v/v) was selected as solvent system through trial and error method. The developed plate was visualized under visible day light, short UV (254 nm), long UV (366 nm) and after spraying with Anisaldehyde-sulphuric acid reagent and again observed in daylight. The R~f~ values were recorded.Heavy metal analysis:\[[@ref19]\] The tests were carried out at Sophisticated Instrumentation Centre for Applied Research and Testing, Vallabh Vidya Nagar, Anand, Gujarat.Microbial overload:\[[@ref20]\] The tests were carried out at Shrey Pathology Laboratory, Jamnagar, Gujarat.

Discussion {#sec1-3}
==========

In preparation of *Shirisha Kwatha*; stable extensive froth with honeycomb like structure appeared over the surface of reddish brown menstrum. It appeared to be light reddish brown in color, which may be due to the presence of saponins and tannins present in the raw material. Initially some of the raw material was floating over the surface, which gradually settled down to the bottom. During the boiling the temperature was maintained in between 85-95°C. During the process, the froth started to limit to the edges of the container. Continuous stirring was done for proper extraction and to lessen the possible chances of degradation of some active constituents which may be decomposed due to hydrolysis.\[[@ref21]\] Continuous stirring is also needed to facilitate the natural circulation evaporation.\[[@ref22]\]

In *Avaleha*; after dissolving jaggery in *Kwatha*, color of solution becomes darker and typical smell of jaggery was observed during *Paka*. Excessive frothing was observed at final stages which need continuous stirring of *Avaleha*.

*Purana Guda* was used in the procedure of *Avaleha*, as it is *Kapha Vata Shamaka* and *Anabhishyandi*,\[[@ref23]\] the qualities of which are most essential in breaking the pathological manifestation of *Tamaka Swasa*. Temperature was maintained at low flame, recorded carefully and was observed that at an average temperature of 95°C (*Darvi pralepa*), at 98°C (*Apsu Majjanam*) and at 105°C (*Patitastu na shiryete*) appear. Throughout the process care was taken not to cross 110°C temperature. After observing the *Siddhi Lakshanas*, the container was removed from the heat source and allowed to become cool. When the temperature of the contents reached to 60°C, the fine powders of *praksepa dravyas* were added and stirred thoroughly to form a homogenous blend. The average time took for completion of the practical was 6.45 h.

Constant observation and continuous stirring\[[@ref24]\] are essential in obtaining a good quality of *Kwatha* and *Avaleha*. Particularly, during the initial stages of the procedure; otherwise *Guda* in the central part will get caramelized. *Katu, Madhura* and *Kashaya rasas* were found in both the samples of *Shirishavaleha* with little predominance in *Sara* group.

Variations in analytical profile of both the samples were insignificant. Total sugar content in both the samples of *Shirishavaleha* were found to be more than 65% \[[Table 6](#T6){ref-type="table"}\], which may help in preserving the medicament for longer duration and make it palatable. Almost all the functional groups were found to be available in both the samples of *Shirishavaleha* except cardiotonic glycosides, which were absent in *Shirishavaleha* - A \[[Table 7](#T7){ref-type="table"}\]. The samples were analyzed for the presence of heavy metals, which were found to be below detection limit \[[Table 8](#T8){ref-type="table"}\]. No Bacterial or Fungal growth was observed in both the samples, which indicates the safety of the product \[[Table 9](#T9){ref-type="table"}\]. HPTLC profile of *Shirishavaleha* - B showed more Rf values (13) in comparison to *Shirishavaleha* - A (9) indicating the presence of more active components in the *Sara* group \[[Table 10](#T10){ref-type="table"} and [Figure 1](#F1){ref-type="fig"}\].

###### 

Average data on physico-chemical analysis
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###### 

Presence of functional groups
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###### 

Heavy metal analysis of *Shirishavaleha*
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###### 

Microbial count in samples of *Shirishavaleha*
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###### 

HPTLC profile of *Shirishavaleha* -- A and B
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![HPTLC profile of *Shirishavaleha* (a) At 254 nm, (b) At 366 nm](Ayu-32-560-g012){#F1}

Conclusion {#sec1-4}
==========

No significant difference was found in pharmaceutical aspects of both the samples of *Shirishavaleha*. The method of preparation mentioned in the current study for *Shirishavaleha* can be considered as standard. HPTLC profile of *Sara* showed more no. of spots (13) in comparison to *Twak* (9) indicating presence of more therapeutically active ingredients. Total solid contents were also found to be more (6.04%) in Sara than *Twak Kwatha* (3.46%) indicating possibilities of more water soluble extraction from *Sara*. No bacterial or fungal growth could be isolated in both the samples after storing in identical conditions for 6 months, which proves the safety and stability of the product. As the *Sara* of *Shirisha* observed to contain higher percentages of active ingredients in analytical studies, it is needed to be validated their exact nature and their respective therapeutic utilities through well stratified analytical, experimental and clinical studies.
